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(54) PROCESSOR 
(57) Abstract: 

PROBLEM TO BE SOLVED: To efficiently execute an 
SIMD(single instruction multiple data) type arithmetic 
operation. 

SOLUTION: Two-face incorporated memories 8 and 9 are 
provided between an SIMD type arithmetic part 21 and an 
outside memory 10. While one incorporated memory is 
connected with the SIMD type arithmetic part so that an 
arithmetic operation can be executed, the other 
incorporated memory is connected through a data 
transfer controller 7 with the outside memory 10 so that 
pack data necessary for the next arithmetic operation 
can be read from the outside memory 10, or pack data 
being an arithmetic result obtained by the arithmetic 
operation which is already executed by the SIMD type 
arithmetic part 21 can be written in the outside memory 
10 by an instruction controller 1. 
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b-*JlN¥y h(Dm*WM%:ftoS IM 
DM^a-feylHcfcvvt, 

MtTyh (M<N) (DAXffiZWSfrt^V Z.<Dffl<D7 : - 
^JS^itH^L- y h (C^$ ft* J: d ic. iiutB 2 o©p*g 

P0&* s £V£<!yr-*&trfT$\Z<y hfla&NfcTy hi: 
U 

N try hODv^- # Zmit: UTttSP* ^ U £©fSl?^- 
ZtmZfi^jmt. NbTy h©^-**^^^ 20 

[IWSS3] #S*^U£(D^-#3£m<DS/Nii&£8 
l^ySfcU 

fc©r-*©<EBI«:f?-3 t^y MtgS: 8 try N 

T-*&ftn**vfrbtm**vKmm?&miz* m 30 
try h^e>^i:^sgp^& 8 try h^tc^aumb* 

iHt-S^C, F^^V^^-r-^&^SP^y-t© 
[0001] 

,f &S IMP (Single Instruction Multiple Data) M 
[0 0 0 2] 

Kfefc©&ffi] ^©V^D^O-fey-y-T'tiU Tflr? 

^^Tffi©y-#-^^^^^»jAfte>ftTv^ 0 v 

m*?gj%t§<D-T- 9 94 V \ -?)\rf- TH<D 

Wmfart$:ffiZ.Z>^ £.?$>&, y-M^f-fTT-^f 
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a -*©«£, m (R) , A (G) , W (B) ©&££• 

[0 0 0 3] ZCDWmr- * & * =E 'J (Cg^S^fc L 
T, — oCDTKUX^-r^-MC R, G, BCDfeffc 

^fcfs&r l* e>r?y ? h v 9 -turn** m-o&Mfr 
itm-r Kux^-rc- Fizmmzm&>T^<7is- 

wfft*>, Nftt^y l>&©feffc9-£, H 

iz, MM?— 9 9 v Hi/ty ^-fb^- # # -f 

-994-?0> : r-9*rtv97 : -9hn&> *fc> ~© 
«fc-2>fcAy 97-9 K£ UTSASiSK^ 

-mzmwztiz. fa$t\zmm-tz>L. l^mt-, 

^£©30g5:-£tf V-X&tfT^ *- S> a 

T3ft&, S IMDi9igS[i:^' 0 
[0 0 0 4] HKtC, v;^^-?^ T^-tC «fc * S IM 

^-^Sr^a-feyy-o^sp©^^'; (j«t, ^SP^^u 
£V$&o ) tcfB«U j £:^il^;7 ^ -^^^IB'ISSftTV^S^ 
gP^^JiiDZ-KJ^a^^^snajfe^agp^^ 

[0 0 0 5] J^tWfC^^$:l|-r-&^gP^ ; E 

r, ^asl©iffJf^b^He>ftTv^s < , 

[0 0 0 6] fcfc, J^LfcV^^^T^S:^ 
S^D-fey-y-©tteRS^I5tCKLT^ 19 9 6 

it-^{cj:5 rggfv-f^n^n-fe^^yn^j ©^l 

9 6K~^2 0 8KtCfB«£ftT^S„ 
[0007] 

^D^O^Ciy, ^gP^^UJ:©^^^^-^ 
I MD^MSt^TSftS. BP*>, ^SP^ =E U \y f J 

izt- * zmv&titmt* s iMDmsmzmm 
?&^*^)^<DT9^*i*mm\zfit>&z>w&. s 

IMDMSI»(ix ^Si5^^y©T^-feXlC<fcS^raD^. 
[0 0 0 8] |?MUfcJ:e>K, .^Si5^^y/\©T 

*o 3©#£fc=5f-V>y$/a.|*g{CS IMD^a^T*5pJffi-r 
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[0 0 0 9] /ty^-ft?-**^:^*. >7-K 
Iff Ufc-otf>A--/ ? t 1 - 9 icigo fcWK©* 1 - * ft— 3 

So 

[0 0 10] fl.gP*^y toratCF I FO(First 

-In/Firs t-OuO^^Uft^JM-tS^-tCtdU S IMDi 

mm-t&w&K^ s i MDmm&x-wmz 
mm ut v ^s-?- #iBtt&#8 b&i^ «t e> tc^gp* ^ u 
e>-r- * y > t=- * ftiatrr sff 

[0 0 11] -fZlTf, *3S»Z>»l©B«rtt. S IMD 
^Si^ft^«J: < m?T'^ S^n -fe >y S ^ 
T'&So 

[0 0 12] jfcfc, *58^©^20S«;ti, IMI/i^ 
v97-9 izm-o feWB&T- 9 ft— o©/t v 97-9 
£. L/T^n ^5 A©I^ef>. f^CDjl^CDT - 3f -r # 
^6*j&X;fcft s I MDS8R»»»ctiiirr<& » n ft < , 

[00 13] 

xik&mMX'jmttez^ytT-z zft-B* * y a>e> 
tt&tti&u. *v^MJ6tsiMDsswian?*ffan 
fcSBMg*r?&s a * # ft^gp* =e y 
fc* y t*^s «t e> y mx&^WL&imtc 

[0 0 14] ^2<DS6<jft^1-Sfe*b{c, #31 

wc&s -t * -tra, #gp* * y e>^B*ffi u fe/t * 

? -r- * ©^Scft^ UT 1 oOfrfc&Ay ? 7 s - 9 £ 
-TSISS&fc, s iMD^^gmso^ixfe^y^- 
^ft^sgu tm**vw!am(Drtv97 : -*ii>r&m 

[0015] z.om&. se>tc ^su^^y^e>iB*m 

xmm-znt=m%kxtbz>Av>7T-9Z:, *gp*^y^ 
9tu rtvv?-zfo(»?-zmz*<jm%TL&8m 

[00 16] 
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awmiz&wx. m-wmmt. m-^h<\tmm> 

urea, $ i <omimmt.<Dffite&±Kwimir&. 
[0017] <fm<Dm&(mm i >h i »*. *muz 
m^uiEy w-zmmmm z^-t^u ? 9 mx$> 

S„ Eitcfcwc #HBf^i lttya-fey-b-fejRU 

10 ?'J^??t^3 ~ 6X)«LTfS^Pt-S?t^SPi: 

^.^ 2«»6«l6S IMDM?t»gP2 1 S IMDMiK 
^SP2 HfctWMU^^U 1 OtA-Vi'T-^ffl^? 
3&«M!>|*1K*%U 8, 9, ^SP^^y lOil^? 

ys, g^op^o^^^-^oKillftff-)^-^^ 
«gpti7, s iMD^M^gp2 imfT-9$am$$m 

7 K^Lr^&«M^**^W»» i ^e>^sti 
5» ^^©T'n-fe^-b-i i©#^gp^ Hiip©^ 
«ST*H*tlfegP^-{CfeSo 

[0018] -faa^vi KD^mmnt. mwiz 
20 s iMMi3igP2 1 xmmzmm-?z>rtv97-9 
ft, ^gp^^ty i ofr^vm*^) gic/txss&t^s 
4 ft^LT^-rsj:^^ m*ms I v&cx?-* 
msmmmT izmm-?z>. z.oymm\z^x. 
mmmut, ^gp^^y i ocd^^^m^&t 
- 9 ft rtiu =e y 9 tcs^^-s «fc e> tc«^-rs„ 

[0 0 19] r^fC, ^M^Hi, |««'J9 6S 
IMDM&»gP2 1 fC/IXS 5 ft^-LT^B-rSi:^ 
{C, /N'X S 4 ft/T LTP«3l?^ * y 8 ft^-^K^fftJWtl 
7(c«8RU 4^ffg»W l»&tt««S2 ^btf- 
30 «4e£IHWHff7tC^aiS^'EU 1 0|%«)/tyirf s -#fcrt 

I^^u 8 tc^-rs^-A^T^tvs. 3tltC «fc y , 

^-•jfieaawwwTtt. ^gp^^y i o^e,^^-?- 

iit?«fcpictM^s. ^<d^ rtKbitygi*. sim 
Dss^tgP2 i\zimztox^&<Dx\ fa&ifflmitf 
rn^rn s i ft® dtimt -r s^-tcfs: s t, wi?^ ^ y 
9 e> u ^ 2 (c/\- v 9 7- 9 jm&z 4v m\\m7 
m.m$ 3-6 tiiisM <fc e> tciwrrso m 

fS!R3?g§ 1 A^e>M#i^S 1 ftiil^fe^tc J: y, l^^^f 
40 2(C&S?a^^i:bT<DA^y^7 ; -^ft, W^^'J 
9 izm^xLtiJ: 6 IZ&ft-tZ. 

[0020] @2ii ±mm®9mz*.tttb<?>mi 

HT*>So Zfa v 9 2 0 0 (Dyjktmmt. ^gP>l ^'Jl 
O^FCDfl^l 0 lCOAy^-?-*^ PMt'tV 8fo<D 

A->^f- ^ i: ft^- ^e^f!^ 7 x-msmmi-z- 

15. Wlc^^y 9 rt©/t«v 9"t-9\S.S I MDS^^gp 
2 1i:g^3tvT, ^ffillffllgSl ^GWSHHCJ&D-UI 
»&0^i!fmi$*lSo 
[0 0 2 1] ^O«y^2 0 K^i-i&^ti, ^gP^'J 
50 1 OWOM^cl 0 2<Drty9"r-9£. Wlc^^y 9p"3 
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wm&zmmmzto&o -r&fc*>, ±fByny*2o 

0RV2 0 1 0>7jk-rmtt. 1 OiSHHC J; y 

[0022] <mKDmm<mm 2 >@ 3 ^ 

-fe y i^<^SfJco^6Sc^^!l "f a y * 
d^T'l*, #gP*=E»,> 1 0iM>*-7:n>f*-t 
S-^-^AJXSSCDilig&l 6tfy h£U ^gp^y 1 
OftCD/fy^-r-**! 6l^y h#fitt-<So S IMD 

msmm 2 1 fotowmvmm 3-6 a-en-? 

8^TO^Tt5itl.L SIMDMS0¥gP2 
l«'\0>/t<j/*7 : -*i;LTtt. 3 2t^y h£t-£^i:# 

[0023] xm&^imizistt&T-xmmfflffl 

Lfc 1 6 fcf y bl§aZl2 gjfllg fe» ^ S 4 £rt-LT 
ftlbt ^ 'J 8 V ^±t*fitS* ^ U 9 lZ$H£-?ZffilZ. 2 
1 6 \Zy K/\°>v *Wf' ' 7 3 9 t>-w kffiK 

& v Hi!*** =E U 9 to 6>S§#ffi Lfc 3 2 l^y h <Z>;\°y * 
•r-* £#fl¥LT 2M<D 1 6 Ify hasty jr^-jrW 

taw**. fi*st!fmis7 2^ ^-^ii^/^sp7 1 

tWic^^y 8, 9 £0)530)3 2t^y hCDAy^-* 

«as®«ws:ff-5. mtc«j:y, *M»**ey ib*»&t« 

i!*ffll/fe2t01 6bfy VrtyVf'r-Z^ 32bfy 

u 9izwi*iMiz£tfx°iiz>. s&c amu^u 

S&S^teftl^y 9^6>fg*mStlit3 2bfy htf) 
Ay^-^&fl-gP^y 1 O0)2f@0)l 6tfy htfXK 

[0024] *m&(mmMx& #-m*=evi 

yhtU rtflfci^ys, g^a-Otf-^x^fx®^ 
-^/\*X(g&3 2tfy hilLTUi^Lfe^ ^tJBOD:/ 
□ -fey-y-«3(Dhry hifg{Ci5gS$4%-5 ; fo«)T'{*^<, ft 

m<z>±M&zn : en<mm* pm* =e u © try h*§ 

[0 0 2 5] <fgt$3©»Z>7§5Jg 3 >@ 4 tdu *^(C 

2T^Lfc03©^-#ifgj&0jm§7p<g{C, JSJC, /\*-f 
h^©IgP7 3S:i&rtv>-So I3T*ti JMJM'ey 
1 0 £>f ^-^x^^Sf 1 -*/^ S3 1 6 

t^y h£U ftflft'EU l oft-etiu 8i^y htf)-r-# 

[0026] ^gp^y i o^yty *-r-#£si*ffi 
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*fcte9{OfB&-r-5i&£, mfcKH5 (a) ^-fJ:^ 

tc #-gp*^y i oar Ki/a. "oo 004" ^e>^* 

SC7-Ka_hte/W hfr<D7h*U* "00 0 OA" frP> 
$&*£9- h*©Tfiyt>f h^T'CD-r-* (DataOO 
0 0 4~Dat aOOOOB) &§g#ttiU 1^0 (b) 
ICaVf i-MCftlU^y 8*fett9CD7KUX "10 0 
00"*^ "10007" IC, m^H!,^±mr—5i it 

io "Da t axxxxx" ti. ^gp^^y 1 oarKi/^. 

"XXXXX" te<D ; r-%*:7s<t. 

[0027] u*»u ^au^^y i oa^Ay?-r-* 

$:M*m-r#^ 17- KCDTffi/W h (8l^yh) IC 
*>S^-^^^*ffiL/T, 3 2l^y hCOA'y^^-f 
«AtfH6 (a) IZB?£0 

^gp^^yarKi/x "00004" *>e>*&*sc 
- KaTfiyt^f h ( 8 ^-y h) ©5 s - ^ $:^a y m u * 

<Z)^ffi3^XST FbX "00006" 
K©±:fii/t>f h (8^y h) 1 6 tfy hlCL 

20 T, 1 6t^y h • 3 2tTy ha^-^^DX^f-p-r-^ 

ms/wmi i {cA^j-rsm^ H4 ^utA-f 

h^«KeSP7 3T'*5. mz, 1 6lfy h • 3 

2 i^y ha^-^irax^f^^-^f^S/^SP? 1 ft* 

?>a{ii^$:, ^SP^^ty 1 OftODl 6kfy h<Z>A«y ^-t 2 

[0 0 2 8] Z<D/U h^#«MSP7 3 tt. H7 

S7(i, IQBI (a) {C^Lfc^SP^^y 1 0©7F 
30 UX"00000", "00002", "0000 
4", •••^f>BC*5# l 7-K0±fi;Wh (8hfy 
h) VLth^-^Oy^. mm (b) KxkLfe&olZp} 
M* * y 8 * fclifllU €U9 {C^| LT, 3 2 fy h 

[oo2 9] A-f h^#^isp7 3 #ap*^y 1 0 

pqCDl 6t^y ht@GV*y ^tftSCDbfy h^CD 
SP^Sr^ymLAcy. ffit©tf«y hSP^tC^-^S:*!* 

ii^* y -r-s 3 i: * nrtg-C'*)S„ 
[0 0 3 0] Rh, *l8W©»ii*IISS©^^M{co^ 

*mi<mwzm%L&^®mteizi3^xm 

[003 1] 

[#8WO^] *^(C^S^D-feyy-{Cj:n^ ^gp 
[0 0 3 2] Iktz. ii^LfcAy^-^C^ofc&Ifc 
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[03] 4^K:^^P*v*<Ma©**0»«WS: 



10 



#$§¥1 1-3 1208 5 

8 

[06] H4K^bfc^n*y*©0#.**eyfcrtjtoi 
[07] ^^Ufc^ni»y1*0*MM ! eyfcrt»* 

=e y ra©r- * rz.m<m*7frrmmx3bz>. 

& 7-^-^^ft!l^ 8, 9-»€>J, 10 
•••^WM^'J, ll-^Dtyt, 2 1— SIMDS9K 

m& 7 1 "f-fma/Mm. 7 2-$&mwm 
73 su bmmemm. 



[si] 



[02] 



[04] 



VS2T 



r 



zoo 




S 0 J 



16bH 



^10 



16bH*->32btt~| 



T32bH 







1*1 — 1 








X 




** 





[03] 



[06] 



1 *SB**y 
1 — 



EMU 



S4>£32ttt 



are 



(a) #S/*yffi|5J 




10000 


Data 00005 


Data 00006 


Data 00007 


Data 00009 


10004 


Data 00009 


Data 0000A 


DamOOOOB 


DataOOOOC 


10006 










I : 
i 


[ 


: 
: 


I 





[05] 



(6) 



mffi^l 1-3 12085 
[BS7] 



as©** 

7h*W Jltt**<h 



00000 



00002 



OOOOA 



1O000 


Data 00004 


Data 00005 


Data 00006 


Data 00007 


10004 


Data 00008 


Data 00009 


Data OOOOA 


DataOOOOB 


10008 










1 


i 
t 


j 


j 


! 
j 



Dataxxxxxtt, r Kuxxxxxxrt07'-$»«*T 



(a) *B<* *'Jffi« 




( b ) ^*ya. 



10000 


Data 00000 


Data 00002 


Data 00004 


Data 00008 


10004 


Data 00008 


Data OOOOA 


DataOOOOC 


DataOOOOE 


10008 










: 


1 
i 


1 
: 


: 

: . 


! 



DataXXXXXtt. 7 KlxXXXXXXfttDF-* *5?t 



